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Professor Olaf Pfannkuch
Geology Department
University of Minnesota:

Professor:

I have assembled this report on the existing
creosote problem in St. Louis Park for your use,
The intention of this report is to describe the
operations at the refinery and treatment plant,
from start to finished product. Also you will find
background information on the wood preserving creosote
and industry which is pertinent to the St. Louis Park
problem, Finally, a brief hydraulic description of
the area is included along with a topographlc map of
the industrial site,

I was not able to obtain a sample of creosote as
you requested, but I have named a few sources that may
be able to supply such a sample.
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Respectfully yours,
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James Bailey
Senior, Agrlcultural Engineering
Univers1ty of Minnesvta
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The Wood Preserving Industry

The purpose of the wood preserving process is to impregnate wood
fibers with materials that will presérve them against wood fungi and
other related wood deteriorating organisms. Wood preserving includes
the treatment of poles, posts, railroad ties, structural posts,
construction poles,_and lumber used in areas of extreme enyironmental
conditions.

There are a number of preser;ét}§¢é.that have been used through-
out the vears, includipg solutions thag céntain'creosote,
pentachloraphenol, petrcleum oil, and man?xvarious water soluble metal
salts that contain arsenic, cobper, chromium, and phenol. The_purbose
of the treating operation is to impreghate the wood cells. Particular
emphasis is given to the sapwood cells, which constitutes the outer
most wooésiayer. Sapwood 1is more'éuéceptable to rot for most wood
speci@é%zghan is heartwood;or:thé éenter éf the wood species. The
thicknéés of sapwood may be small or up to several inches. Therefore,
-—--mmtheréwiéfgmneed for-deeper'peﬁetration;ef;fhe-préSéfVatives,ﬁhen.treatihg”

Certéiﬁ;:fhick sapwood wooa.timbérs. Also the type of environment the

météfi;i is expected to be subjectéd to will deéeémine the depth of

penéé%ééién-heeded. |
 Tﬁ€-ond that is normally treatgd in Minnesota includes the
westéiﬁi#éd cedar, Douglas fir, Norway and jack pines, and some hemlock
andldégiz The effect of the addition of the wood preservative is to
K exfénaifaé-life of the wood from five to fifteen years to as much
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There are many methods of preserving wood, among them: dying
of the wooﬁ, ébsence of air, spraying, brushing on of chemicals,
dipping and soaking and preésure treatments. The pehetration of
preservatives into most timbers is slow aﬁd irregular if they are

merely immersed in a liquid, so the technique of applying a positive

external pressure to force Fluid into the woad pores was developed. (1,4)
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Creosote: A Brief Description

Coal tar based creosote is by far the most important of the
0il type wood preservatives. Creosote may be broadly defined as
those fractions of the distillates from coal tar that boil between
200° and 4000 C. It is a complicated.mixture of a large number of
organic compounda, and the relative prdpdrtions of those depend on
the composition of the'originalieéa} tar;f;?.

The main constituents ot;ereosote;may be classified into:

1. Tar Acids - phenol,.eresol,'ex}enol, ete.

2. .Tar Bases - pyridine, quindin,.acridine

- 3. '"Neutral" oils, consistiné oan nixture of napthalene,

and other neutral hydrocarbonds

-Advantages of Tar 0il (creosote) Preservatlves

1. Thelr effectiveness against both funoal decay and insect

o ,attack is great.

m_”2}f1The penetratlon and retention required by various kinds of

wood and to t1mber of dlfferent d1men51ons are good.

Standard spec1f1cat10ns exist both for 11quids and for

ot

_the treating procedures and requirements.

They are not usually corrosive to. metals.

'fhey can be easily applied by the method mentioned earlier.
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Disadvantages of Tar 0ils (creosote) Preservatives

1. All tar oils are partially'volétilé'and give off pungent
and objectionable odors. This liﬁits the use of such
preservatives to places where the undgsirﬁble.odors could
be permitted. | RN E

2. Creosote oils tend to blééd f:bm_impreghated timber

| especially when the 1atté? is:é;;§sed to sunshine? and as
a result the surfaéeﬁgéwiﬁzigogéﬁm;jsbeéome sticky-and
~may soil materialg-ﬁﬁiéhféomef;ﬁ“éontacp with it,

3. Paint can not be:apéiiédffécregéoged ﬁood.

4. When preventive méasdfésléfévnéfgtaken, a great risk of
soil and water pollﬁtiéﬁ?énd Ebnéaminat%pn arises.

Creoso%e rétenfioﬁ;yalues-6f-8#/cuﬁic féeEmtom24#/cubic feet can
be spééifiéd.' Thi;'giveé éoﬁéiidéélof ﬁoﬁ.mﬁch creosote is actpaliy

absorbed by the wood. . . L i (1,2,4)
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The Republic Creosote Company Operation

In order to deal with the problem of creosote wastes, it
"must furst be understood how the creosote pollution.occurred and
the sources of contamination. It appears that four avenues exist
for such contamination: | . . _
1. Major spillage due to_tank'faiiﬁ;e, accidental
overflows, etc. |

e

2., Everyday spills, leaky pipes, drippings from treated

wood products, etc. | \\ ' ~
3. Seepage from waste water disposai“ponds and sludge
disposal sites. | |
4, Rainwater runoff through the creosote yard.
It appears that any”or"all‘df“fﬁééé“ﬁfbces%és may have taken
place at the St. Louis Park site. lThe following details what was

happeniﬁg during the creosote process at Republic Creosote Company. (4,6)

Wood Treatment Process

" The treating plant received creosote oil from the refinery and
:m%xéém;;.ﬁith petroleum'oii (#1AWPA5; This mix#ure was stored.and
ué§d é;?;ltemperature of about 210° F. 'The treating was done in
threéaé§lihders which were six feet in diameter and 170 feet long.
Buqdiééi;éiquad ties wefe placed on rails and wheeled intc the
c&ii;déiégtﬁhich are then sealed. The o0il mixture is pumped into the

cylindé%é and a pressure of 200 psig was applied and maintained for
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48 hours. The oil was then drained off from the cylinders and
returned to storage. A vacumn of 20 in. Hg. was maintained for
one hour to remove excess oil.

The only waste water from this operation was steam condensate
and boiler blow down, which were discharged inte a settling basin.
The overfluw from the basin passes through the same line to the ditch,
as the waste water from the refinéé&. : - | (6 A-D)

LN

Distillation Process ’f“\-

The refinery received approximateixVSOO,OOO gal./month of

coal tar, from which the lighter fractiongt(napthalene, xylene,

toluene,-behezene) had already been removed. The coal tar was stored

in an underground concrete pit and was fed into one of four stills,

The stills operated at 400°.C.. and-the. creosote .0il was removed from the
heavier pitch as a vapor. The pitch was pumped to storage tanks and
then sold to rcofing and road construction companies. The creosote

oil was-condensed and pumped into a separator to remove the '27 wet

cut", which was the water contalned in the raw coal tar. The "2% wet

eﬁt".:whith at a process of 500 000 gal /month amounts to approx1mate1y
19, 000 gal /month, was discharged through a pipe 11ne into a skimming
tank along with the condensor coding water (40 gpm) The underflow
passed rnrough two straw fllters before discharglng into the ditch

whlch,passed under Highway 7. L | | (6 A-D)
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Physical Condition of Refinery and Treatment Plant

The potential and exﬁent of pollution in the ground will relate
to the physical condition of the ﬁlant and the general housekeeping
of the facility as well as the length of operation. Past records
indicate that the Republic Zreosote site was safurated with oil
around and near the refinery buildipgs; hqlding'taﬁks, and pressure

autoclaves.

The skimming tank mentiqéea-;;f;ier;.élso presented another
pollutidn source, The oil Sé;a}éégg Ea@ﬁ;wés.a rectangular basin
that £éceived the effluent frém-gﬁé refigéry and waste water from the
pressure autoclaves. This skimmiﬁg'tahkfgeparated;out the oil with
wooden baffles that acted to Hold;back the oil. At the discharge
end oflﬁhe separator was.a stféw'basket.tﬁaturemoved the remaining
cil, '?he oil-water mixturé ﬁﬁs bumped with a float operated pump
from a#éﬁmp, through the'seﬁafator. Records-indicate that the

separator had flooded out occasionally and that oil was still

prévéléﬂtlin the discharge from the separator. . _

; 1hfsﬁmmary,_the Republic Creosote Plant did not store

pqtrbléum_pfoddcts on their propefty in a safe non-polluting manner.
The'éffiﬁénts from the refinéry and treatment processes were not
adéduately“filtered before discharge to surface waters, nor were

théy §i§ertéd”to municipal sanitary sewers. Runoff water was also

aliéﬁééiéo'éross the plant property,'possibly picking up creosote

resiﬁﬁéé%finstéad of being diverted from company property. (4,6 A-D)
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Hydrologic Characteristics of Republic Créosote Site

Rainwater runoff can complicate the problem of industrial
pollution. The St. Louis Park creosote Slte is located in a low
area into which the surrounding land drains. The plant area itself

comprises about 78 acres. The teotal drainage area is probably

larger than this however.
The company stored treated rallroad t1es out in their yard,

This presented a washoff problem durlng ralnstorms. The company
\-

clalms there wa&S no dripgage from the treated wood aft=r removal

B _\ .
A

from th° pressure cylinders._.f
| qurface water flowed across the company property from nox th to

south and left the property v1a a culvert under Walker Street =zt the

south end of the- propertv At thlS °oint~the"eff1uent of the

oil separator comblned w1th any surface runoff which may have been

presenc.'fzf

The water then flowed from the culvert to an ad301n1ng marsh

_ and two small ponds wh1ch are- separated from the plant site by

5State Hi'hway 7 and bounded by Walker West Lake and Oregon Streets.

\ 'EThe‘southern portlon of the property was fzequently under water

dur1ng and. after heavy rains._.uffl ’ "f (3,5)

The general runoff directlon in the site area is roughly sketched

1n”Figure 3“ :Flgure 4 prov1des a map of.the area dlrectly south of the

plant

For more accurate information a topographic map of
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the property concerned can be found at the back of this report. "The
topographic map displays the location of the plant facilities relative
to the property bouhdriee; Currently,'I'am'in tﬁe procees of obtaining
topographic maps for the ponding areas, south ot Republic property.

Conclusion

Thls report has dealt w1th the Republic Creosote Plant in St.
Louis Park, Minnesota. A discu3310n o the wood preserv1ng industry

and a descrlptlon of creosote were 1nc1uded to form a general view of

the Wocd Treatment Industry and products. Most importantly the

‘Republic Creosote Co. operatlons were deflned and explained. The

process for extractlon.of creosote 0il from coal tar and the subsequent
application of that oil onto wood; the actual and, possible sources‘of
pollution were identified.”“Finally;rthe“ﬁpdraulic characteristics were
examineo;

Iuleummary, this report contains the operating history of the

plaht. pNo attempt was made to 1ook at the legal battle now going on

B between Republlc and the MTCA _orwtgManalyaepthe;f;ndlngs-of_tests.

conducfed .on or near the site or tq_suggest possible solutions. to

the pollution problem that ex1sts at this west suBurban industrial site.

¢01e 1tem that T dld not obtaln Whlch may be useful in future

work;w §_a'samp1e of creosote. Laboratory analysis of such a sample

woulorgelp"infunderstandipg the physical and chemical characteristics

of cre5§ote. The main problem in obtaining a sample is availability.

Sincefthejclosing of the St. Louis Park plant in 1972, there has been

_:gtrffii_ﬁ;l;p .i’..' | | _006894
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creosote available in the Greater Metropolitan Area. This leaves
Land 0'Lakes Wood Preserving'Company at Téhétrike, Minnesota and a
company in Siren, Wisconsin as thé:only éwo kﬁbwn communities with
creoso;e operations in the region.__Howe#éf,_Bu;lington Northern,
Inc, and Wheeler Div., of St. Regis Papér Co. also are known to
handle creosote in this afea.. I sﬁggesé Ehat_these sources be

conéidered if alsample is.desiréﬁ.?ga'
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Mlnneapolls ‘Minnesota
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B. July 19, 1969 BT _
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The following people also helped to make this report pessible:

1. Ed Ross | - Minnesota Department of Health

2. George Koonce ' -i”MbH h o |

3. Dale Wikre - Flnnesota Pollutlon Control Agency
4, Harvey MéPhee . | _* Clty of St Louis Park

The following people who weré'ﬁop'cqnfacted may be able to
supply more information:

1. Harvey L. Finch - Operatlon Manager L Foveie
S - . R1e11y Coal Tar & Republic Creosote Plant

2, Chris E. Cherches - Clty of St Louis Park

i
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